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(54) SOLAR BATTERY ELEMENT 

(5 7) Abstract: 

PURPOSE: To prevent the breakdown, etc., of a solar battery 
element and improve the productivity by forming a section, which 
crosses a finger part, narrow out of the bus bar of a surface 
electrode, and bending this narrow section in a certain direction. 
CONSTITUTION: A surface electrode 3 is composed of a bus bar 3a 
made wide and a finger part 3b made narrowly. Out of this bus bar 
3a, the section 3c crossing the finger part 3b is made narrowly and 
being bent from the top side to the bottom side of the bus bar 3a. 
The neighboring cross section 3d is also made narrowly and being 
bent from the top side to the bottom side of the bus bar 3a. 
Accordingly, the cross sections 3c and 3d cross the finger part, at 
the same place, and the cross sections 3c and 3d and the finger 
part 3b form the shape of an arrow. Hereby, the breakdown, etc., of 
a solar battery element can be prevented, and also the productivity 
improved. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] While preparing a rear-face electrode in the rear-face side of the semi-conductor substrate which has 
semiconductor junction In the solar battery element which prepared the surface electrode which consists of two or 
more finger sections which intersected two or more bus bar sections formed broadly and this bus bar section, and 
were formed in the front-face side of this semi-conductor substrate narrow The solar battery element 
characterized by making this narrow part crooked in the fixed direction while forming in narrow the part which 
intersects the finger section among the bus bar sections of said surface electrode. 

[Claim 2] The solar battery element characterized by removing a part of part which intersects the finger section 
among the bus bar sections of said surface electrode in the solar battery element which prepared the surface 
electrode which consists of two or more finger sections which intersected two or more bus bar sections broadly 
formed in the front-face side of this semi-conductor substrate, and this bus bar section, and were formed in the 
rear-face side of the semi-conductor substrate which has semiconductor junction narrow while preparing the rear- 
face electrode. 



[Translation done.] 



http://www4Jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 2006/09/26 



JP,06-151907,A [DETAILED DESCRIPTION] 



1 /2 <<— V 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to amelioration of the electrode structure of a solar battery 

element about amelioration of a solar battery element. 

[0002] 

[Description of the Prior Art] As the conventional solar battery element is shown in drawing 3 , in the semi- 
conductor substrate 1 which consists of silicon etc. For example, n field 1a, p field 1b, and p+ Form field 1c etc. and 
semiconductor junction is formed. The rear-face electrode 2 and surface electrode 3 which change from silver (Ag), 
titanium (Ti), nickel (nickel), or chromium (Cr) to a rear-face [ of this semi-conductor substrate 1 ] and front-face 
side were formed, and it was constituted. 

[0003] The rear-face electrode 2 is formed all over the abbreviation by the side of the rear face of the semi- 
conductor substrate 1 so that the light which carried out incidence, for example can be reflected. 
[0004] Moreover, a surface electrode 3 is formed as much as possible in small area so that incident light may not be 
interrupted. As this surface electrode 3 is shown in drawing 4 , it consists of bus bar section 3a and finger section 
3b, and this bus bar section 3a and finger section 3b cross, and are formed. 

[0005] Bus bar section 3a is broadly formed, in order to join the lead wire in the case of connecting two or more 
solar battery elements (un-illustrating), and finger section 3b is formed in the narrow width over the near-full area 
of the semi-conductor substrate 1, in order to collect efficiently the electrons generated in semiconductor junction 
over all the fields of the semi— conductor substrate 1. 

[0006] In such a solar battery element, in order to use lead wire (un-illustrating) for connecting two or more solar 
battery elements as the rear-face electrode 2 and a surface electrode 3 with a pewter, as shown in drawing 3 , the 
pewter layer 4 is beforehand formed in the front face of this rear-face electrode 2 and a surface electrode 3. In 
addition, a pewter layer is formed also in the front face of bus bar section 3a although it has not appeared clearly in 
drawing 3 . When forming such a pewter layer 4 on the rear-face electrode 2 and a surface electrode 3, it carries 
out with the pewter dip method which is immersed in a pewter tub and pulls up the semi— conductor substrate 1 with 
which the rear-face electrode 2 and the surface electrode 3 were formed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the conventional solar battery element, as shown in d rawing 
5 , when it was immersed and the semi-conductor substrate 1 was pulled up to the pewter tub 5, much projections 
(pewter ball) 6 of a pewter occurred in finger section 3b of a surface electrode 3, and the problem of producing 
breakage etc. in the semi-conductor substrate 1 was in it at the process of the lamination which pastes up a solar 
battery element on a glass substrate etc. with this pewter ball 6. 

[0008] That is, although bus bar section 3a is broadly formed among surface electrodes 3, finger section 3b is 
formed in narrow, and since the pewter of a large quantity adhering to broad bus bar section 3a flows to narrow 
finger section 3b, the pewter ball 6 is formed in finger section 3b of a bus bar section 3a lower part. 
[0009] Although what is necessary is just to make late migration speed of the semi-conductor substrate 1 in the 
case of a pewter DIP as much as possible in order to lessen generating of such a pewter ball 6, while long duration 
charge and productivity fall at the process of a pewter DIP, if pewter immersion time amount becomes long, the 
problem that an electrode material flows into a pewter tub will be induced. 
[0010] 

[Means for Solving the Problem] The place by which it is characterized [ of invention which succeeded in the solar 
battery element concerning this invention in view of the trouble of the above conventional techniques, and was 
indicated to claim 1 ] While preparing a rear-face electrode in the rear-face side of the semi-conductor substrate 
which has semiconductor junction In the solar battery element which prepared the surface electrode which consists 
of two or more finger sections which intersected two or more bus bar sections formed broadly and this bus bar 
section, and were formed in the front-face side of this semi-conductor substrate narrow While forming in narrow the 
part which intersects the finger section among the bus bar sections of said surface electrode, it is in the point of 
having made it crooked in the fixed direction and having prepared this narrow part Moreover, the place by which it 
is characterized [ of invention indicated to claim 2 ] While preparing a rear-face electrode in the rear-face side of 
the semi-conductor substrate which has semiconductor junction In the solar battery element which prepared the 
surface electrode which consists of two or more finger sections which intersected two or more bus bar sections 
formed broadly and this bus bar section, and were formed in the front-face side of this semi-conductor substrate 
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narrow It is in the point of having removed a part of part which intersects the finger section among the bus bar 
sections of said surface electrode. 
[001 1] 

[Function] While it is prevented that the pewter adhering to the bus bar section of a surface electrode flows in the 
finger section, a pewter ball will not be formed in the finger section as a result and breakage of a solar battery 
element etc. will be prevented in case a pewter DIP of a solar battery element is performed if constituted as 
mentioned above, a pewter DIP can be performed promptly and productivity can be raised. 
[0012] 

[Example] Hereafter, the example of this invention is explained to a detail based on an accompanying drawing. 
Dr awin g 1 is drawing showing one example of the solar battery element concerning invention indicated to claim 1, 
and is drawing showing the pattern of the surface electrode formed on a semi-conductor substrate. In addition, they 
are n field 1a, p field 1b, and p+ conventionally which is shown in drawing 3 like [ although not illustrated ] elegance 
in a semi-conductor substrate. Field 1c etc. is formed, semiconductor junction is formed, and the rear-face 
electrode 4 is formed in the rear-face side. 

[0013] A surface electrode 3 consists of bus bar section 3a formed broadly and finger section 3b formed in narrow. 
Among this bus bar section 3a, intersection part 3c with finger section 3b is formed in narrow, and toward the lower 
side, is crooked and is formed from the top chord of bus bar section 3a. 3d of adjoining crossover parts is also 
formed in narrow, and it is crooked and formed toward the lower side from the top chord of bus bar section 3a. 
Therefore, finger section 3b is intersected in intersection part 3c and the same part, and 3d becomes arrow head- 
like by parts for Intersection 3c and 3d, and finger section 3b. In this case, bus bar section 3a is formed in width of 
face of about 1mm, and finger section 3b is formed in width of face of about 0.1mm. Intersections 3c and 3d are 
formed in width of face of about 0.3mm. 

[0014] Furthermore, the pitch of finger section 3b is formed in about 3mm. Conventionally like elegance, such a 
surface electrode 3 consists of silver (Ag), titanium (Ti), nickel (nickel), or chromium (Cr), and is formed of the thick- 
film technique or the thin film technique. 

[0015] When performing a pewter DIP to the above-mentioned solar battery element, it is immersed in a pewter tub 
towards the direction of X of the arrow head shown in drawing 1 , and pulls up to the hard flow. In this case, 
although the pewter for an intersection (3c and 3d) flows to finger section 3b among the pewters adhering to broad 
bus bar section 3a, since a flow direction becomes reverse, the pewter of other bus bar section 3a does not flow to 
finger section 3b. Therefore, a pewter ball is not formed in finger section 3b. 

[0016] D rawin g 2 is drawing showing one example of the solar battery element indicated to claim 2. In this invention, 
clearance partial 3e is prepared in a part for an intersection with finger section 3b among bus bar section 3a of a 
surface electrode 3. a surface electrode 3 — for example, finger section 3b is formed in about 0.1mm of and 
clearance partial 3e is further formed in about 0.5x1 mm for bus bar section 3a at about 1mm of 
[0017] When performing a pewter DIP to such a solar battery element, it is immersed in a pewter tub towards the 
direction of X of the arrow head shown in drawing 2 , and pulls up to the hard flow. In this case, since bus bar 
section 3a touches finger section 3b only in small area, it does not almost have it that the pewter adhering to bus 
bar section 3a flows to finger section 3b. Therefore, a pewter ball is not formed in finger section 3b. 
[0018] 

[Effect of the Invention] As mentioned above, while forming in narrow the part which intersects the finger section 
among the bus bar sections of a surface electrode according to the solar battery element concerning this invention 
From removing a part of part which this narrow part is made crooked, and prepares it in the fixed direction, or 
intersects the finger section In case the amount of [ of the bus bar section and the finger section ] intersection 
becomes narrow, it has it and a pewter DIP is performed It can perform a pewter DIP promptly that the pewter 
adhering to the bus bar section flows in the finger section, and it can raise productivity while it is few, it is 
prevented that a pewter ball is formed in the finger section as a result and breakage of a solar battery element etc. 
is prevented. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing one example of the solar battery element concerning invention indicated to claim 
1. 

[Drawing 2] It is drawing showing one example of the solar battery element concerning invention indicated to claim 
2. 

[Dr awing 3] It is the sectional view showing the conventional solar battery element. 
[D rawi ng 4] It is drawing showing the surface electrode of the conventional solar battery element. 
[ Drawin g 5] It is drawing showing the pewter DIP process of a solar battery element. 
[Description of Notations] 

1 [ ... Bus bar sections 3a and 3b / ... The finger section, 3c, 3d / ... A part for the intersection of the bus bar 
section and the finger section, 3e / ... Clearance part ] ... A semi-conductor substrate, 2 ... A rear-face electrode, 
3 ... A surface electrode, 3a 
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